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ABSTRACT 
(R - I )  and (b - y) observations of nine Cepheids which are members of open clusters, 14 
field Cepheids, and 34 nonvariable yellow giants in or  near open clusters are presented. Color- 
color relations for the Cepheids are found to differ significantly from star to star. Additionally, 
the nonvariables may differ from the Cepheid color-color relation. Pulsational masses are de- 
termined for the Cepheids using both ( R  - I )  and (B - V) colors as temperature indicators. For 
some of the shorter period stars the ( R  - I )  masses agree with evolutionary masses, which is not 
the case for the (B - V )  masses. A small increase (about 0.1 mag) in the absolute magnitudes of 
the short-period Cepheids is sufficient to bring agreement between the (R - I) masses and the 
evolutionary masses for the bulk of the stars, but the long-period stars still have low masses. How- 
ever, it is suggested that this may be due to systematic errors in the color excesses. The cluster 
NGC 129 is found to have a nonvariable star within the instability strip in addition to the Cepheid 
DL Cas. Because the absolute magnitude and intrinsic color are well determined from the cluster, 
this is the best established case of a nonvariable in the Cepheid strip. Several other clusters contain 
a number of yellow giants, and they are compared with evolutionary tracks. 
Subject headings: clusters: open - stars: cepheids - stars: supergiants 
The intrinsic colors of Cepheids are important to a 
number of problems. Chief among these is the ques- 
tion of the masses of Cepheids calculated from the 
pulsation theory. For this purpose temperatures de- 
rived from the ( B  - V) colors have been almost 
universally used. However, it has been shown (Schmidt 
1973, hereafter Paper I) that temperatures calculated 
from (B - V) yield considerably different pulsational 
masses from those calculated from ( R  - I). 
In view of the large effects of line blanketing in the 
B  and V bands, it is likely that ( R  - I )  is a more 
reliable temperature indicator than (B - V). In 
addition, some evidence has been found (Schmidt 
19726) that the ( B  - V)-temperature relation is not 
the same for all Cepheids and that it differs between 
Cepheids and nonvariable supergiants in the same 
temperature range. Unfortunately, the widespread use 
of (B  - V) is dictated by the absence of (R - I )  
colors for more than a few Cepheids. A further source 
of uncertainty arises from the fact that color excesses 
of these stars are uncertain except for those which are 
members of clusters. The main purpose of the present 
paper is to provide ( R  - I) data for a number of 
Cepheids, with special emphasis on those in open 
clusters, and to provide comparable information for 
nonvariable supergiants which are or may be cluster 
members. 
* Visiting astronomer at Kitt Peak National Observatory 
which is operated by the Asswiation of Universities for 
Research in Astronomy, Inc. udder contract from the National 
Science Foundation. 
ll. THE OBSERVATIONS 
Photometric observations were made of 23 Cepheids 
using the R and I filters of the Johnson UBVRI 
system and the b and y filters of the Stromgren uvby 
system. The measured colors and the R magnitudes 
were transformed to the standard system in the usual 
way. These observations were made at Kitt Peak 
National Observatory using the 92 cm telescope with a 
two-channel photometer. One channel was used with a 
red-sensitive photomultiplier to measure R and I while 
the other channel had a blue photocell and was used 
to obtain b and y. Table 1 contains the colors and 
magnitudes of the Cepheids. The phases were obtained 
from the ephemerides given in the third edition of the 
General Catalogue of Variable Stars. 
Of the 23 Cepheids, eight are members of open 
clusters. Additionally, Racine (1968) has inferred the 
color excess and distance modulus of SU Cas from its 
apparent association with early-type stars near a 
reflection nebula. These nine stars are listed in Table 2. 
The distance moduli and color excesses come from the 
clusters of which these stars are members (Sandage 
and Tarnmann 1969). The corresponding data for the 
remaining 14 stars which are not members of clusters 
are given in Table 3. The values of were taken 
from Parsons and Bouw (1971) for SZ Tau and RT 
Aur, from Fernie (1970) for S Vul, and from Sandage 
and Tammann (1968) for the remainder of the stars. 
The absolute magnitudes of the stars in Table 3 were 
obtained from the Sandage and Tammann (1969) 
calibration of the period-luminosity-color relation. In 
Tables 2 and 3 the magnitude mean of R - I, 
(R - I), is also given. The color curves measured here 
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